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(54) PEPTIDE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain a peptide, having inhibiting action on angiotensin converting 
enzymes and useful as hypotensive agent etc.. by hydrolyzing a milk protein with a 

neutral or an alkaline protease derived from a microorganism and then recovering a ^ ^ ^ ^ ^ f ^ ^ ^ ^ 

fraction having the opioid activity. 

CONSTITUTION: A milk protein (e.g. cow's milk a-casein) is incubated and hydrolyzed X & 

with a neutral or an alkaline protease (e.g. thermolysin) at 37° C for 5hr and the 

enzyme is then inactivated by heating at 90° C for 20min. The resultant substance is 

then centrifuged to remove insoluble substances. The obtained supernatant liquid is 

subsequently freeze-dried to afford a hydrolyzate, which is then subjected to 

reversed phase chromatography and eluted with a 0.1% trifluoroacetic acid having 0- 

40% concentration gradient of an acetonitrile solution concentration to collect a 

fraction having the opioid activity. Thereby, the objective peptide having an amino 

acid sequence expressed by formula I or II (Xaa is amino acid) and inhibiting activity 

against angiotensin converting enzymes is stably obtained in a large amount. 
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(54) [#gB8©£KlO K*J:tf«D»iS*» 



(57) [£*)] 

^;Tyr-Pro-Phe-Pro-Gly-Pro-Ile-Xaa-Asn 

(S^XaattT 5 > i*£^T) * fcttS; Val-Tyr-Pro-Phe- 

Pro-Gly-Pro-Ile-Xaa-Asn(^;4' XaaiiT 5. > &&SVt")"C 

te&tfT > S> *y > 5/ > &»m*VBBfS& * * 1" * * ffl 



( 

1 

umm i ] m&m^ 1 (a* xaa &t s. j 

[If #J1 2 ] ISFiJS-sf 2 (5£>f Xaa (±T 2. J m&m 

[If #Jl 3 ] SB?iJS^ 1 (&# Xaa £7 5. J 
f) tfcttffi?'JS^2 (jS* Xaa tt7U^t) 
-CS^nS^T"^ FiJiU^©^© 1 a^fctt 2*ifel± 

[W*ia 4 ] IE?iJS^ 1 (5$* Xaa ttT 5 ^ Wt^m 
-T) *fe(iB5?'J#^2 (Stf Xaa ttT^^fc^-TK- 

*&{±t;v* u^d^t— e&(£ffl bTan7k#B?u 
[it#ii 6 ] 3t-w-f MT-f p &mm^ 3is£v 

gE?'J#^ 4 T- m.£ tl ft ^7"^ K T- & 5 If #51 5 ©SSiS* 

So 

[It #117] PLgaSJS^eSC^ttT-O^T— g 
£fcfcfc7;i/3b 'Jttrof7- y^ffifflbt*D7X^Ufc 

[»#il 8 ] it tt4 V^-y^ Fifimvm^r 5 i><fctf 

®$m^ 6 x- m. z tt s t r*- k t- & a if #11 7 ©ss jt* 

ifeB7;i/* l Jlt7'Dr7- tf £ b T tiafr#M b fc 

[If #« 10] * K^T-f 1 H #B5U#^ 6 * <fc 
VE 1 7 n* ^ F TJ * ft o OH 

[If #J1 1 1 ] if #H 5 ~ 1 0 (D^?tlfr 1 *!©73T* 

c j: 5 « jfi * n fc u?*js*? 3 ~ Ejy 6 *s <t xnmm 

* 1 7 T* 31 £ ft ft ^7*5=- K*3<fcV* ©tt. 
[0 0 0 1 ] 

-e©ig, *0»3S*ac» MCSi^/f ^w^ffl 



2 ) it^PSsp 6 - 1 2 8 2 8 7 

2 

V7>y*f>i'> ^^^Pisrstt ^^t-ft^Jts-r 

ft. 

[0 0 0 2] 

[(£&©}«I5] Aft>t>tH:*«©4#««iK:B-*-J-ft* 

Ro^{*Haa? <*De>ftft£-5t 

S^fe^lftfr^ftft <fc-5tc&-=>TV^ 0 ^©i-J^te 

hsse*?*: brawn** »{tiBUK»» wsm. 
^©B^tfsn^ftr^fto -efte>©?*>r, fcftii© 

.fc-J&^T'?- Ktttfir:*-^ F^r^Kfc— «£WSftr 
[0 0 0 3] %m&\ &£.*%/3-*-es( >»i> *©J; 

20 E^JS-t 1 7T-a^tlft/5-casomorphin7 [Bra 

ntl et al.,Hoppe-Seyler'sZ. Physiol. Chem.,360, 121 
l(1979)]^ E^JS-^l 8T**£ftS/?-casomorphin5 
[Henshen et al., Hoppe-Seyler' s Z. Physiol. Che 
m., 360, 1217 (1979) ], WSm^ 1 9 f*$nft^ - 
casomorphin 4 [Brantl et al., Life Sic, 28, 1903(1 

98D] mt^m-f e>*ift. 

[0004] cne>©^?Laa* i e.^-r*^-^^'f i» 

^T^FBu TUIK©**^ >^rh> (^ILSr^CJ; 
^iD7k^-fi¥bfct)©*fett^?LS h 'JT'fX ^^'> 

©) A^#8t$n, ^it^^nfe. b^b'&A 5 ^, - 

^tSSST-fe !3v ±gBbfcBrantl et al., Hoppe-Seyle 
r's Z. Physiol. Chem.,360, 1211(1979) icfcfc, 
>^7h>i>>iS>©lK5£#iS!tj0. 0 0 5% /?-*Hf-f> 
(A-bV>^13 0%tbT) *>5>©JK**W. 01 
8%T•&fti:f3fl^$^^TV^5. ■€■©&«)> ^JirtJlS© 

a >^7 , h>3>e> j ette>©^> , 'f L h***aib-c^-t: 

[0 0 0 5] *fc> JllE±#S*fc?>tft^&4#rt 
S^-i: LTU- > • 7 7 >^3t5 L >^>^A J v *fcJfiU£Pt 
TCSS<^afl<]'fe^l*)H : ?i:bT7b'J^H' > • 
>m&M<bftX^Z>tiK 5*>S>*5 l >i'>**** (tl 
^ rACEj i^-5) ^±3©v^T^^©^^c4)^:t <H-^ 

7- > ^^-t 1 > > mr- nfe wsi©p^ 

50 i/^>*sjfii*©r>^3l-7 i >^>'-'b*>K:^bT7 ; 7b 



( 

3 

> Virr > -> > IfcfcifaE±#f£/S ciftfc: 

^>n<&£i&-f -5c c©7>*7:*^>S'>ii&5kfBiliL'S 
SriR-^-B- Silt fete. giJS&K^fflbT TVUFT^ 

[0 0 0 6] — *U7U"f> • ^r-V^T-ttlfil*® 

E < i:> A C Ett5MSiMf©ffi^E**V*** 

Hf A,©iStt<b«sffi£#-rS±Sa*->&## • 
^rSttfbbTb^dfctf)^ ifii;E©P$Ta j £b&<& 

So 

CO 0 0 7] Ifctfot, ACE©±§a©«fc?'Se®!l££ 
(ACERMF8I) ##ffi-T£i:> JfiUI±# 
^!IlT-&S7>^:*^>S/7n©£^* s CTf&J£fts 
j&JE^T^Hi:bT®S< *zi>©#fie#IS5.li:£*vt\ Jfil 
£E©±##PS , J45^y c JfiUE^T* s nitet*t5<» 

^£^7"^ K£H^6W^#fe^TtoftT:fc?K ■€©£ 
-5 H#A C EElSSttft*-*- S#Ji: bt^Jffl b 

f#3.r£:#»m SftT^So 
[0 0 0 8] 

^.Of^^it^TSfe. fC^S, JIBS 
[0 0 0 9] f$lc, ?Lge©-5*>T-&^?L'£tc£'fi£$ 

7— t? $&<i3K£4&jgS©77i/* uttra?T— K*« 

c: ft fcsl-t:*^ i«fStt*#r*lil^**IK-» 
sit, -^©«3g*^Sbfei:ii?.> eai#*3-e«s 

ft 5 1 0<®©7^7^©E?Ub&#r^&'<7f : -K:fc<fcIJ t 
12?iJS^-4T-^^ft5 1 0<I©7'$.7K©EJ ? 'Jbfc£r;8t 
ta^y^- KT-feSChSrmtUbfcc 
[0010] ^£ bt> ±!BT-f#fegf*!& 2?i^©^y^ 

— B*ttfflbTMt:iiDzk^»-i-*4:^ EJUS* 3 ©^7* 
5=- K*&ttE*JS*5TM6£ft3lf8Kt'<7 , *-l** s x * 
&E5U** 4 ©^T*?- K*»6t±EW*^ 6 -easftssf 
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4 

«i&^7?- k £> ft, e?>j§^ 5 43 «t xt-w&m^ 6 -e 

^^ft5^ftc,©-^7 , 5 L Hi J -/i^^^^^-i' KrSte 

[0 0 11] *fc, ±I3T-f#fcE?'JS^3:fc«fcU t E?y# 
^ 4 T-m^ft-S)^^ K £ ItttVLiTf- K 5tSt5I 

— e^ffifflb-t, ra^c*fei*no!sftifflto-r«i*cin* 

E?US^6 43«fcU c E?U«-^l 7t*^$ftS 
^75=- F#f# £>ftS d tfcJlv^ bfc. 

io [0012] tut, #2efui#e>{±, ±iB-r;#&ft&E 

?|J#^3, E5US94* E5>JS^5 43iVE5iJS^6t? 
^^ftSST^^T"^ KCOV^T, -£©ACERfi^rS'l4 

tt^ltt-'5t<> ACE©rS't4£P.a§-f Sf£ffl£*>*bT 

[0 0 13]?Lffl, ^©^"fe-efeWt^S.*^ >tt 

#4*: bTfflv<>T^S#$§iE#e>©Ji.VN;e bfc±l2^t 
i^ttii, tft;:*-^ KrStt^iVACEPl^rS-ttS:* 

[o o i 4] g£##gHji#e>fcfc> ^fL/?-*-ef 

f#e.ftfc±i3©lE?'JS^ 5 *fcttEJ>J#* 6 T-«£ft£ 

y^T^-n^t:, ^ocMmrKsmfri? 2 SIS 

g©t7^7> (His) Sfe&70 U > (Pro) 77 
-> (Ala) > r;V^r-> (Arg) , V)l<? 5. >M (Gl 
u) , y»J->> (Gly) , D^r->> (Leu) * if©ft!l© 7" 

5^»-e«t*Lfceai**7~Eaj#*i lr-s^fts 
•faas^^^Kitfti^ritu *ft6©*K*-f k 

«14*«fctJ ? ACEPfl*tS1tSSJ^bfei:C?> > RS7>J* 
30 ^- 7 ~Ei?iJ#^ 1 lt-g^n^/'t^Kti, E?US 
^ 5 43«fctfE5"JS^ 6 f*^ft?. 7 t^T"^ H i: R« 
fc, M«)T?i5V^t^^ PStt*iri/fi-3ACEH*S 
'l4^£*■r5c:i:^:Mv^ebfec fit:, *^#e>(c<t 
Sib^S^a^^, ±l3bfcEJ>J*^5~EJU#*l 1 
©y^-^^K^^tS-rSE?'!*^! Xaa l£7 

^7KS^-r)T-*^ftSff«'fe^^-^7'^F!^A s , - 
«9!fca»T?Bv^*K*'f h*?S14S:*bE.oACEPI*a 

40 [0 0 15] mm^. *^B^#^{±, *ILiS-*-K-f > 
iy> <~>n ?,ftfc±iB©E?iJ#^- 3 « fcttE?!l#^ 4 t-as 
ftii^A^^^KCioVAT, -e <aZim7XJWfh 2 
^SiCt^f-^XHisJ^fettT-P !J XPro)^, 77 
= >(Ala), 7;v^-XArg), S; >^(Glu), 9 

'J ->>(Gly), D -i >>>(Leu)^^©^©7 ^ > ^T-«^ 

bfeE?y#^ i 2~e?us^ i e-c-asftaSfSi&T** 

^7*^- K*fl3*^J«U ^©^•t^'r Kfiltt*JJ:WAC 
EPISrStt^ffl^bfc^d^, * ftfecSf^T 1 *^^ 
5=- K *k E?U#^-3 43«};l>WJS^4fa^fti>'7 ; *^ 
50 7^Ki:|s)«^s *t^->f Kitt*iVA C EPfiS?SI4 



I' 



( 

5 

*» * a« &*> e» > ±§2 Ltzffi?m^ 3 ~e?>js^ 4 & <t 
vsb^js^- 1 2 ~e?ijs^ 1 6 (o^ti^y^- v s-sst" 

3EJWI-2 (aSf Xaa &7ls>m*nit) T*3l;*ft 

*#UJLoACEH«Stt***U *ffltt^Str-i: 

[0 0 16] LfctfoT, JMBBtts B9!l**l (5Sf 
Xaa B:7UiS^t) H* «fcV* 

©It-S.S. 5C> #fS0§BU E?'JS^2 (SS^ Xaa 

[0 0 17] LTv #SPJ1«±, Sa?'J#^l (S;* Xaa 
fctT'S.^gtfc^-r) *fettE?y**2 (5$* Xaa ii7 
^y^Sr^l") TSSiiS'*^ 1«*J;IF*©*© 11 

[0 0 18] EJ>J#*l*fettE?U*-9 2"e«sns^ 
7^KCav>T, C*Jg^e>2*g©T^y^;Xaa © 

*s, fc*?-S>>(HisX ^P'JXProK T^XAl 
a), T;U^->(Arg), 5. >^(Glu), jTUJ/XG 

ly), n^vaeu^^©?" ^£© 

ou s-^t-^ k ttEai** 3 ~Eai»* i e -cm. 
$ n s y $ j be* 1 * m l t v > s . 
[0019] at, sawa* ( i ) aaa *«£«s 

J(g©4>'ffi7 , n7 i 7'— t?*fc{±T;U* 'J'ffiT'D^T-— tf£ 

t:a-^ K^r^-pcDKtoSrtt-cfetK c©( l )©7"5i£T- 

[0 0 2 0] ±13 (1) ©SffiCJ: 5»6ti**e#-f 
K F tcfciu E 3 *5 J: tfE *J** 4tS$n 

-tf i: LT^^;i/^^©4'147'D7 1 7'— -tfilfcfcfcT*^ 
f7-1f £<£flf bfc*&KBu E?'J#^ 3**tfEW» 

* 4 -c^ns^rf psar** < *ut-J-* - t* j -c-s 
[0021] (2) ?Lsassa^^ 

©©"£44 7*0^:7— tf*fctt77l/;*j "Jtt7Dr7- tf& 
[0 0 2 2] C© (2) ©^iS^.ttJ^e.tlS^-t^-'f 
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K^T"^ K CO:, E?iJ#^ 5 £«fc VE?'JS^ 6 T-^^tl 
-tfhUT^3 L ;u*&$i©*14:7'D5 i T-- eifcttT*"* 

tt-d^t— fr7^;i/^iSj®©T;v* 'Jtt7nr7 
— BfefllfflU *fe75>"^7'f^-«J:l/tD-fj/> 

.ttfEM*9 6 f«^ns^r5=- h <fc < 

10 [0 0 2 3] file, *&mt, (3) ¥LMa : £«ft£^*g 

tefflLTflPJ!fc»fi?Lfc«L file 7 ^ J-*?**-' vt* 
* is*, mr— & H Nf * ttJW?* F^t>TMB#t: 

5. > ^— -If i: * y^f— -fe" 4 iBl^f * fc 
ttM^SP^fcrSBtC^fflbTto^bj ttt, ^14 
7Dr7- tf^fcttT;i/*'J147-a^T— 1f«:^ffl 

20 y^7-^^--tfi:*;u^^v^ 
tf£i^CKJfo£*Tin*#£?t-£.r t> 
»t ^ > ^7f/— if i3J:y t *;i'^^^^7 , ^y— Hf © 
■5*.©v^r^^7>— ^^fflbTia7K^S?bfc^ 3e&!)© 

[0 0 2 4] d© (3) ©^?£t:«fc »3f# e.tv2)3)-t:*-1' 
K^:7?-K©-5*>tc:fcfc> E^JS^e T-S^nsff^^ 
7"^ •fcVEJUS-'f 1 7 T-*$nSgE^7"^ 

©4'147'D if * &t±T^^;i/ :f f;i'^®?®© , 4 5 t47' 

30 P^7— tf T;^* , J^47•D^7•— BiUT^f^X 

jB*©7 > ;i/*uir$7 , D5 l T— etx 

j- UT*;^^^^^^— If ASrffiffi b 
fcig^rCfciu E?'J#^6 4oJ:tFE?iJ#^l 7tS^tiS 

[0 0 2 5] ^ LT. ^^KBSUt. ±83 ( 1 ) ~ ( 3 ) © 
^-fft*©#&C J: 6«»3ftfcEM»^3, E?iJ#^ 
4 „ E?'J#^ 5 , E5>J#* 6 * J:VE5>J#* 1 7 T*iR& 

ti5^7f Kis.fcv-eo^^'a^-rs. 
40 [oo2 6]*^«K-it ±§3 i)~( 3 )©v^-rn 

fr<D%miz J; o T?LS a fcADzlcfl-B? LTEFiJS^ 3 ~E 
?iJ#<5-6;B<fctfEyiJS^l 7f*$ii5*W^ 

m i-cm.^n^^y^-Y^m.mt.. ±§3bfc(i)~ 

[ 0 0 2 7 ] fb^J^-f ^©^©±13 ( 1 ) W 

^©*^ic «t otis^jsf 3 a zve&m 1 * 4 T-*$n 
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[0 0 2 8] *&, ±!3i:lsHi^ <b*-&J3«»*©flb© 
±§3(1) ^©3*«C«fcoTl^J**3*5£tfEai* 

; 1/ TP dr -> ^ 7*^ — fe* A m © * ; 1/ # =¥■ ^ ^ y— K * 
GSffl bTHI$*;fct^J*fcWt>f«l$fcflyB bTin*# 

8? b 4k iwjs^e^jiir^is^i 7Tf«s 

[0 0 2 9] gt, E5»J« 1 *fcttEJU#9 2 -C-*$ 

CD^t J: r>xmm bT *> <fc^«, 
[0 0 3 0] ±ffi\^tz*ftW<D^7'?- KM**L«a©*n 

£b<U bV^ m/?-* 

q^/J-a-tf'f >©*2&»&*ts*>©*teJBbTtN nfc 

[0 0 3 1] fr&W<D^79- Y'\t, ^<D^iii^m<D% 
m&e>DafcfrMlz£^xn e>ftfc<fe©-Cfc»K ^©Silr 

2 "C Sl£ ti 5 <"< ^ K £ ft 5 *^ ©$T 

0^»ili»e,&•^T^^Tt)^ D-75 ^©^A^&otO 
Xtu 4^r^l*S«J5R-r37 , 5>'»©'5 , £©v>1"*i.*> 
#L-7^SJ-C6oTSD6 s D-75^it?&ott 

[0 0 3 2] *»ibk:S3H-* r^-e^ KrSttfc 

fctt, m*. m»« ««n Kffi« * 
a. «ift*«wi. sh** fust* -f>s/a«j>^>v^h^ 

£33173 rACEPfl*fS^S*t-?>^Jj £:»Jfil;E©±# 
£H#*SACE©f|?fliftR&SbT, Jfilffi©±JWPIS'K 

[0 0 3 3] ESStl54ifflt'tt6V^, ^IL/?-*-^ 

[0 0 3 4] [E?iJ#<t3*iJ;VE5«J**47?ai*ixS 
iT"*- *©«*#«] ±83bfc«fc-5Cx ^fLiS-A-BW 
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[0 0 3 5] «£*S*ffl*tt7 , ny7— tffcbTfciu 

17dt7- ^©^jst-o^t— v*m? s - t#-e 

15. £tz, a£»igS©7;WJt47nr7- Kfcb 
Tttx y^^xgaSC-b 'J >7dt7- h?^©/^* u 

^T— K*fttt7^*'Jtt7Br7- SHU 1 
£{£fflbT4K Sfeli7Qr7- BH±4»*St>C»« 

v sss? ft ^ *>g r> tiffi^M *«fffl -r s c: h t. -c* § 
^-e^sct^t-tSf* bv 0 

[0 0 3 6] ±f3©7 , D7 i 7 > — b'Jis 7'J-©W«E 
fflbTfe, *fct±H^bbTffifflbT*J:v^ ^d^T* 
— «©ffiffl«tt, Sa*bfc^a/?-*^ > 1 0 g^tz 

y)&)5, 00 0~1, 000, 0 0 0 units©f!|-&T-^ 

[0 0 3 7] 7Dr7- eSQ-SfeJU #^©^?5J (^JA« 
7Dr7-f©aS> 7Dr7— tf©ffiffliKffi§) £JiS 
30 bTftiS©pH s iSJS^ 7Dr7 — Ifffis iiLajSJS, «L 
aBtK^©5fe^ ^ t : $:®^Rb•tfTa©* s <tV^. 38jSg<fc<*T* 
S^Ji:bT(±^ If— ^ 7-f ^>>^!©B?if37 , D7 1 7'— tf^ 
^ffl1-3ig^tts -*WtaKtt3 0~5 0*CT?, PH 
if$)6~8T% O.TSMbU^aoSffAoWtffi 
4 0~8 0%lC^.g>^JST-i!lD7k^«?^ffd73ffiS:^{f2> 

[0 0 3 8] Bft£?%M7kftMftM&&l&£ntzm& 
fio^CJ;l3 7 , P7 1 7*— ^f4^rS^^^•^ »«bfc^«tt 

Hjig«ftaiC»«-«M¥©aa**STJ«'(ii»*i's 

[0 0 3 9] *v>T% d©^7"^ KrS-a ! felS'^^t"i>± 

m«* s e)Ti3icf3iffi-r?.*r*£«toTx 

[0 0 4 0] -§rtet>%s ±%&<D±mift*M&WLi&?v^ 

©OD A -t-fei) Cosmos il 5C,,-AR{C^b 

0.lXh'J7;i/*n|fft*jS* (A«) i:0.1% 



~3 3%©ISH©t—5'iffl^ (W^A) i;#)3 4~3 5 

[0 0 4 1] ±.%?>X'i%tz*\Z*4 FJSttlHfl- (W#A, 

A^ttSO^Df^ >f-*>1f— (4 7 7 -AS) 
ftttJBbTW'V^ H#Afc£E?'J3i^3, ^bT!i#B 10 

So 

[0 0 4 2] [EM** 5 43 <fc TfB&m* 6 "C*Six* 
^75^ r*©§S[i£7J$£] ±i3bfc£-5K> E?J#*5:fc«fc 
VE?'J* 4 3-6TSl;*ftS^7'?- r*«U B5U**3*J;tf 

[0 0 4 3] 7U^ff-m D^>>>7^>"< 

ia^js^4-c-s^ns^7'5 : - F*Mswc#&3ft&*>© 
&oT^s*i§r©^t*ft©*§-£r*K ^tfeifiog 

i^fc ?) i& 1 0 , 0 0 0~1 0 0, 00 Ounits ©f!|-&T- 
ffiffl-r&©#«kV\ 
[0 0 4 4] -7XJ^y=}-^- if«LSt»s TX^^^ 
BOIWSCJS feTEfftfettfeXtt bTff 5 ©#£ 30 

M©pH£6~8£i|gu M«#J3 0~5 0°C 

5~i SBtHin^lK^fT^©* 5 *^. BWfc-r* 

— Kfc5fcS3*» ft £ga?iJ#^ 5 £ it* 

[0 0 4 5] fiKhbT. *ft»tJIt«*ixfcB?>J«3 
*3J;t>*EJ F 'JS^4T-^$ns^7-f L Fftfli^&JB^tt. 
C07U'<7ff- tfJMCJ:!), E9U**5*5«fctf 

E^js^e-ea^ns^^ K©&-<?* J (5Si oo%o 40 
[0046] mmt LTx E?y#* 3 *s £ve8J*94 

?iJS^6©^7*^K^#^t-S 0 *fftt, E?'J#*3:fc 
J: VE?'J** 4 Tf ft 5 7"^ K C mm b © i: 
K b-Cff <<\ 7th-h'J frmmifi® 2 9 ~ 3 0 %©S5 
H©^-*H# (Bifl-C) t^3 1~3 2%©$gB©e 
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U ±!3i:H«CbT7'5y'Bffl»<J*«^ ilifl-CfcfcE 
mm^5<D^y^- H■C•fet)^ BtfJ-DJiE^J*^©^:/ 

[0 0 4 7] [EM**1 7-C-*£ftS^*!]©^7'-3 L K 
T* fe 2> /3 -casomorphin 7 ©SSSiia^ii ]±I3 bfc <fc "5 
E?'J#-s§ l 7 -?a?£ftSlft*0©^7"-?- KT-££/3-casom 
orphin7fcfc, E?'J#*§ 5 f^fta^?- P*fcttR"< 

v t JrazK^l* 1" * - ^ t «t t ^ 6 ^ & « 

[0 0 4 8] *;i/tf*£"^7'? L * r — fe*t±s Afl'Jtf+S"* 

y^y— fcf a £{jgffl-r 5 i: B Wto*.W®MX'&% z. t & 
bv^ -£©egc> Ktt* 
7 l J-ffltit-ffifflbt*> SfcttB5£<bbTtefflbT 

v>3*)©T-fco-t*K v>rft©a-&*)x ffiitfcsn 

0g^t)iS^l 0,000~500,00 0 unitsWfiJ-a-T? 

ffiffl-rs©A s <tv\ 

[0 0 4 9] A^^^^^y— HfiULat), 

* t*^- y— v ©»» tc K b t sisftfc * sjr b x ff a 

2>H-&{i> ?S©pHS:6~8t:ISSb> ?aJS«*)3 0~5 
0*CT-i^5~ 1 5B#KiD7j<^*fTO©* s <tV^ ififJi: 

1 7t-SSix5 gtftl© ^ T*^ YX&ZiP - casomorphin 

7*iH]iR-rs. 

[0 0 5 0] «Ki:bT^ ft&EHJ** 5 

-C-a^ftS^T-^ K4fflV«fciS-&tts c©*;V5K^->^ 
-?=f-jy— ifjasct ?), Ef'JS^-1 7T*a^ftSK^P© 
b-Tffc 5 ^ -casomorphin 7 10 0 %©iR* 

[0 0 5 1] SMi:bT\ EJiJi^S-CftSft*^^ 
^■(± N ±i3©M*i^*^A&ffl^fclSM^^D-7 

e?ijs^ 1 7-r-a^ftsgt^p©^^ 

KT*^5/?-casomorphin7**Bin.. *f*tt» E?'J# 
^ 3 *S «t TJWifm^ 4f*Sti5^F b fe© 
PMifc: b•C^TV^, T-te h - h U ;i/SS* s ^ 3 4 ~ 3 5 
%<D$5ffl©t:-^il^- «9-E) Sr^Sib, C©H^© 

Htstt^ssi^b. ±&tmmk:LXTx;mm 

5U*«^ SI^EttEyiJS* 1 7 ©^7"^ PT?*6^-c 
asomorphin 7tfe5Ci: ^SSI^t" 5 » 

[0052] * fc, E?os^ i * tz&mm^ 2 t-a^ 

o-C!5iB^-ri>i:> «fiJx.«*©*iS$:l*ffl1"2>-^* s ^§ 

o 
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#m*u*v— 5=-tt©s am two m&m-*?*- 

T^SrfT^. -T^fc-fes Boc (7hdr->*;i/^-^)- 
Asn-WJBS4 5%hU7;i/*n^«:^tf7 r 7 r D^i ; ' 
ifrCfllfflbfc&C, Boc-HisfcSM y7Di;^***f 
-f ^ KO$ST'C*5'7 , U>^fC, Boc-His-Asn 

V^SiaOigUT, Boc-Val-Tyr (CL -Bzl) -P 
ro-Phe-Pro-Gly-Pro-Ile-His-Asn^Jii^ftSo 
CCD^T - ?- 1 0 X7=V-^t^7 yfti** 

*CAftTOT3TJ2lSM*#-i-*. 7»ft*lltf*l 

[0 0 5 3] B2?iJS^ 1 * Tzitm^m^ 2 C-^-g 

[0054] -eu, ±f2ffl«td^u-c8a3g^nfe@s?'J 
««Js m«k *, 

USqItBtt#*t)x «*.tt*U*J*BMHU «BB&k «fls* 
[0 0 5 5] It, W.?m^ 1 * fcl±12?'JS9 2 -C-3i£ 

»ifioACEiasfSttft*-r*ftia:» ACEPissiit 

£»K jfaJE<D±»CH4-'i-SACE©f^ffl*BE*bT^ 
jfiUE©±JM(PJBU JfiLEER~F<ffCB-*U 0iJ£«Jfoffi©-t 

fact 

[0 0 5 6] bT>. ±33©*^^- -f K^T - ^ KSttft 
±13©^^ K*S«fcU*©*** 1 bT4> 

|ffl^»!ft©^ % f*B, I4S'J, ffitt* 
^©sfemcfcoTg&S. 

[0 0 5 7] ±I3©^JttV>Ttlt)^P*fcf±^P^«t 
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bT t) <t < v «ttflb©*«i fcjR-e-* fctmur 

*wr*3W*j:ifACEia««ttft*-i-**u*^ aa* 
&x%, •e©s-&(3?Lse4 i ?)f#e>ti.fc'<7 , ^H* j ^ 
£ siB^ ir z ifi*.&m a * n £ c <t o t ps^ $ ft& ^ . 

10 [0 0 5 8] 

mmm 1 

[ 0 - * -e -f ><Dtiafo&M t £ & E5>J*9 3 £ <fc V 
i»?ij#94Tfa*ns'<r^-i«©ij«] *?L/5-*-e4 

> 1 0 0mg£ 1 0ml©^@7j<C t>— 
t7^f-» (^T*^ KSf&HttKD 0. 5mg (#)4, 0 
0 0 units) <&JjaAT3 7*Cf5B#P^-1'>^i^-hb 
tzo KJfcfcTS^ 9 0°CT*2 O^iOl^bT^S^tS 
6, 0 0OGT2 O^ffla^fcbT^ilf**!* 
20 § , » & Hfe±Sf«4«^« bt i07jc^(S«5^J 9 0 m 

[0 0 5 9] ±i3T-?f fcto^^l 1 OmgSt*?-! 
T^^ttSSOD S^)7 AT*$>SCosmosil 5C.I-AR 
(rtg2 0mm, lS2 5 0mm) bfca»tl^ d 

(A«) i:0. l%h'J7;i/*Dff®St* 

jsa j o%^5. 4 o%^x-muffo^mair^ms.^wi^x 
i omi/^cDmrnx-mm^^rzo ^©B#©iss2 2o 

30 nmtr*3(ti)7D— ^ + — 1 l-^-T. EUfc^b 
tz7 o-^-p- h ic^ltS^B^&^BibT^c^-tr^ 
K^SfiJSbfci:C15> T-b h- h U;i/©tS** s ^ 

3 2~3 3%©^H-e^ttsbT< sbi^ (h^a) tm 

3 4~3 5%©fBHT-^fcHbT< ^Bi^- (ffl^-B) (c^ 
IftH^- (iB#A, B^-B) SrlEliRbTx ®^«i*ibfe. 

^4b\ eu£2^t, &mmmtmm^x^tzm<DAb 

s . 2 2 0 4, *ffl!l»tia«±^glf«*©T-fe b — MJ ;Ug 

jk (%) s*-r. 

40 [0 0 6 0] ±ffiTJ»fcfa»«l*^7'9-f K^W*^ 
rAttSOT'Dr-f >^-^>-9--4 7 

it. mm7$.;m<D-r*xifiLtt.X'ib*). N&mfrkM 

^Val-Tyr-Pro-Phe-Pro-Gly-Pro-Ile-His-Asn ©IH^JA 1 

h tA z> mm*% 3 x * $ ft 5 1 r*- h* -e % s - h a s sii?> 

£ft£o *fc> lffl«-BOlE««B:, WfiUT^yRol-^ 
T* S L»T*$) N*«B*6«*Val-Tyr-Pro-Phe-Pro- 
Gly-Pro-I le-Pro-Asn ©BE^J* 4 % & 5 K5U#^ 4 T-«$ 
ftS^-T"^ K-C*$>2)-i:* s 5SI?^ftfe. 
50 [0 0 6 1 ] E5iJ#^- 3 &X.VW&m^ 4 ft 
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^7"5 L H©J®^?L^-Pb-l?-f>4 i ^©i|R^ (%) £s 
* <Dfr?& t A b s . , , , tc £ S ^?»Jtff«*» 5> * K> 

[0 0 6 2] Sfcs s/y*y;i/^u— hCJ:*JMI^o 

WB. : KUJ?>: *= 15:3:10:1 2©fllB*§S& 

^K#0. -5***1* K 

#0. 5 
[0 0 6 3] gUffiffO 2 

[EMS* 3 43 <fc IflEBJ** 4t**ii4^f P*6 
©EM»* 5 43«fcVE3Wf 6 T^JiS^T-f K©« 
^] HJEWI1 fcP*£©i!Ul£ < J;»K <ML£ >© 

it- * 7-f-> ywmmyo somg*^, e*j*9 3 -e 

^r^Kttl 2 0 Ojtts*»H»t*l«bfc V 
•tt*4>a? ihAb s . 2 8 0 C*«-*^P«3t<MS 

[0 0 6 4] ±ETf*«*ixfc^^K* lml©i@ 
1 N KaOHT? pHS7 C^lLf:«v ° 

■^©■»fc:S-3v->Ti&5% ($*j2 0units) 
»l, 3 6-CT-^Jl 6^l«-f i/^fi^-Mfc. £f& 

i^Tm, 9 o-cf 2 o«-i«iio»bT»**««cas*& 

^ HJE^I l-efflv^fcCDklHtSOittjS^^ci^ 

fc. EJiJS^S©^^ K©injJc#S¥%J#»e><±> T'-fel- 
- b U ;i/©i&8* s #*J 2 9 ~ 3 0 %©^HT-?§tB bt<5 

Koin*«-»4» 6 ttT-fe h - b 'J ;uSK##*J 3 l ~ 

[0 0 6 5] ±8B-C»fc*aMft>S*K0* 1 Tffli^fcT'D 

fetCZ, iayiJS^3T-*$ti5^7*^K©iD7jc^^) 

N*J$A> £JlR&Tyr-Pro-Phe-Pro-Gly-Pro-I 1 
e-His-Asn ©BE?'J S> * 3 ffi?'J#^ 5 7?** Jx 3> ^7*^ 

5 ^7-5=- h* ©^7x^-1?^*^^ e> ixtztmwit, m&7 

X 7itDt^ttfL^6^ N JRJWyp-Pro- 
Phe-Pro-Gly-Pro-Ile-Pro-Asn ©E9U* 1 5> ^ SlB?iJ#^ 

[0 0 6 6] E5>J»^5*J:TflEW**6-eSUfft*# 
H©s gS?'JS^343J:U c SE?'J»^4T-a^ns^ 
7"^-K*»e>©JR^ (%) £s tO^flkAbB.niC 

0 0%T-feofc. 
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[0067] &tz, mmmitmm^> , )^^^y^- 

h C «fc 5 8 JS * p v h 7" 7 7 -f - 1- R f ffi £ 5R » fc £ - 
5. Rf fltJiE^JS^S-e^ns^^KASO. 4 6 
8E^JS^6T-ai£ft£^7'3 L K* J 0.5 9T-fc 

[0068] mmm 3 

[■^J#9 5Tf&$ft4'V7 , *-K:&»6©E5MWl 7T* 
^^ixSgt^I©^^ KT* 2&S/?-casomorphin7© 

10 K5 0 lml©*e'*C»*$*» INNaOH 

-epH£7CiH«bfc^ *;^*->^7'^y-Hf A 

t^)5% (i^Jl2. 5units) ffibnu 3 6'CT*^16 
B#H-f h bfe. fijfc»7«» 9 0 -CT- 2 0 # 

ia*o*ftb , r#*t*is*-e-fca» Kj5*5»Jit-ffl 
t*^ k (Dtiafafrmmt* h Bu T-ir h - h y ;u©it*A s ^ 

3 4~3 5%©ISHT*^fcBbT < S107>t*t:*'f KtS 

[0 0 6 9] ±f3T-f#fcl£^^«:^BS^J 1 T-fflV>fe^o 
7=-f 'irvf-— S^Bffl bt-€-©T5.y^lE?'J^^ 

5,JliifeTyr-Pro-Phe-Pro-Gly-Pro-I le ©E^J* 1 6 
&2>ga?U#*i 1 7^*15^ h-T-feS/S-casomo 
rphin7Tfc£C:i:a s 5ii?.£ft;feo 12?iJ#^ 1 7t-gc? 

S gE^fl©^ 7*7^ h* "C S 0 - casomorphin 7 ©s ffi?'J 
tt5t-S$ns^7'f- K*>6©iR^ (%) Ss -£©# 
30 ? * i: A b s . , . . (C *5 W 4 ^» JfeflHR* 6 *» «: c: 
5, ggl0 0%"Cife7fc o «Jfi«ltR««C^ 

y h^^s^ji^Dv w^y* — t-Rf 

fe^sRiftfcilC: Rf {fifcfcO. 7 2T*feofco 
[0 0 7 0] ^aBFil 4 

[4=?L>5 - * ■<? -i > ©SD7k7>«?^ J: 4 E?'JS^ 5 43 J, IF 
ia?iJS^6t-S^tvS^7 , 7 c -h-©^SS] ^?L/?-*"fe*-l' 
> 1 0 0 m g S 1 0 m 1 ©I@7jcCMMIf S f— 
€7>f-» l*W9Em«) 0. 5mg (^4, 0 

0 0 units) SAQ^-T 3 7*CT? 5B*Bll-f h b 

40 fe. KJfe»T*» MtCU-l , i>'>T^^^7 , 7^y— fe* 
^^ttSi) 45mg (i^l, OOOunits) »1U 3 
6'CT-li^ 1 6B#F^'T fi*6»T«, 9 

o-ct-2 ofrmmvx&mz&mz^ 6ooogt- 
mm$m Lxm^m^am some 

[0 0 7 1] ±K-C»fcH0*^lB«l 1 OmgS^WJ 1 
T-fflVNfe© i: |s]«©ii5^T««!:^ a v h if 5 7 ^ - 
b, @tB$-fr)t. ^©K©«12 2 0 nmt*SltS7P 

50 cfcttsaiHfl'fc^MSibT-toai-ea-'r K«tt*W£u 
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tztZZs 7* b=HJ^©iME#l&2 9~3 0%®tt 

mxmm^x< sia# a®7>c) 3 i ~ 3 2 %©$s 
»e,nfeo fit, coD^-tr^-i' Frstra^ (iffltf-c, 
x, tzmmmi±%m^x%tcm(DAb s . 220^. * 

fiaifcttiO:**»E't><D7-fe h = b (%) £tj^. 

[0 0 7 2] ±iaT»fc«j*»*SaiS«l 1 Tfffl^fcT'a 

y &©1"^T # Lft-t-£ t> > Tyr-Pro-Phe-Pro-Gly-Pro- 
Ile-His-Asn ©eai#&&*Eai*9 5 ^^1x4^ 

fcWJM&UU aM&T^BKD^TtfLflrT?*!)* Tyr-Pr 
o-Phe-Pro-Gly-Pro-Ile-Pro-Asn ©BI^U* 1 £> & 5 K?iJ# 

[0 0 7 3] I>?J:g^5:fc£lFiEJU^6T-as£ft3£- 

^^ko, wuft^p -*>m >*»£©©* (%) 

[0 0 7 4] IHSS^J 1 4:mWICJ/U*y^n/— 
h C «fc 3 IS Jf * a v h y ^ 7 ^ — X R f f* £ * #> t ^ 
3. Rffil«iiB^JS^5T-*$tl2.^7'?-H* J 0. 4 6 

mym^ex&ztiz^y?- k* j o. 5 9t-^ 

[0 0 7 5] glffiff] 5 

$}X5 gtft)©^ 7"^ \*X& Z/3- casomorphin 7 ©if 
§i] ^fL/?-*-^ >100mgSl 0 m 1 ©aSgTkC 

0. 5mg (i&4, OOOunits) 4iDX.T 3 7 °CX 5 

\Js<73-#— Hf (S^vttJR) 5mg(#)l, OOOu 
nits) k*;i>#*^^f-y-BA5mg (#<J 2 , 5 0 
Ounits) *»irau 3 6*CT*iS^ 1 6B#fH-Y >^i^- 
b Ufco KJfcllTfk 9 O'CX 2 O^Mbt^S 
95rS£-fe!\ 6 0 0 0 GX 2 0#Hj§'h#StbT;F)gi3£ 

[0 0 7 6] ±137? » fcilDTMMPWS lOmg Sr^M^J 1 
U SiliStfe. -e©D$©^*2 2 0 nm(34o(t57D 

\£&\fz>&mfr%fr&^x*<D*\z*'( pisttftaiSL/ 

fe^d?., T-fe h-h'J;u©igJS* J ^3 3 1~3 2%©$g 
H-eStBbT<SDB^ (B#E) i:#J 3 4~ 3 5 %©« 
fflT->§ajbT<SiIi# (H#F) ictf^*^ H«tt#B 
tbbtitzo -€-CT% Cin?>©2|-tr3i--i' HSttlB^' (Btf> 
E, H^F) StUiRbT, mSB^bfco &4b\ H3C 
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fc^T, S«ffif±SSIb-C&feffi©Ab s. 2 20 
*«MttSffllM' : t : '©7'-te h U^aUE (%) £ 

[0 0 7 7] ±83t-f#fel£*a«3SmSfiW 1 Tfffl^fcrn 

(D±X&Li&X& t)> Tyr-Pro-Phe-Pro-Gly-Pro-Ile-Pr 
o-Asn ©E9Jjb»6fc4E*J**6 FT? 

10 W±> ^MTUiOt^tfLftf*^ Tyr-Pr 
o-Phe-Pro-Gly-Pro-Ile ©E^Jfr^&SE^'JS^ 1 7T? 

[0 0 7 8] EW**6T?a*ns^r^-F*J: 
VE5!IS^ 1 7T-ft$n5Bt*P©^7"^- KT-fe?>/?-cas 
omoriphin7©s ISW**./?-**'' 

(%) ^©^SitAb s.m. t*»-*^«k3t» 
Rfr&«ftfci:C5, #^i^l. 4%i5«fctf^0. 7% 

[0079] hm^j i nmm^^vn^^y^- 

0 . 5 9 Xtb *) > ^JE^J 3 H«tE?U#* 1 7 T-«£ 
n i) gtftl©^ Y X & 2> /3 -casomoriphin 7 A s 0 . 7 2 

[0080] mmm 6 

[ih?"J#^- 3 ~e?u#^ i 6 xm.^n?>^y^ K©-fb^ 

E?iJS^3f*$ti2.^7*5 1 F©^fi!<,{iJilT©^ 
ScT-fTofc. TUBS©Boc(7 r h^r'>*;i'^--'l')-Asn-^ 
JI(B^¥0 . 5 me q/g) 0'. 2 g i: 4 5 % h U 7 W 

0 m 1 S tt0^7f h'^Sl SAM T 

WO©HJS&ff ©'I'T-^MT* 2 5^-BSS^$*TBoca4 
I^^b&o jfetBocacBSS^nfeAsn-^Bl&^b^^ 
b>T-?5E^b, *V%T-1 0%©^^ <;7DK^xW 
5>£$tr^<b*5 L W^C<fc!3<f*nb*:SL SlCJg^b^ 
^■I/>Tf«*Ufc. d©©flg(C0. 4M Boc-His©^p< 
fMMTU'SMSml, 0.4MiM 
ptj;!/^^^ i b-©jg-fb^5 : -b>^5mlS:ig-&bTS 

40 [0081] ±i2T*f#e>nfc«jai4, icy^f*** 
h\ mt*7-i>>, V7*ai;;i/xf;v7^> 

Vc^^\y V^^fM^AT? h'rS-&t«T'J5t# bTBo 
c-Hi8-Asn-»iB*»fc. §l§^§±f3^ra«^bTB 
oca©l^*> Boc-T^ y8?©#<y>"J>^£*ft!3iEb 
tBoc-Val-Tyr (CI, -Bzl)-Pro-Phe-Pro-Gly-Pr 
o-Ile-His-Asn«J!B*»&*S*JS!i«Ift»fc. 

[0082] d©^§<£ i o%©7-v— ;i/§^*-rs 

7>^^b7jc^2 OmlCAtvT 0-CT 2^«**bT^7" 
50 ^H&^fllii^aiSl^^fc. ^©^ 7v<b**&«ffi 
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^t*jS;#aSl©ODS*7AffeSCosmosil 5C,.- 
A R ^fcjfc« * O ▼ b V A — fc «t »> LT» 

ti % Val : Tyr : Pro : Phe : Gly : He : His : Asn= 1 : 
1:3:1:1:1:1: lf$^f:. XCJUMIl-e 
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[0 0 8 3] * fe> BE?iJfi*§ 4 ~E?iJ§^ 1 6 H&Zti 

UT> rpBR©Boc-Asn-^fli(Bi&fcO . 5 
meq/g)0. 2 S «J * 5 «»£J«» 

r^h*) fcSJSLfc. *<Z>MM)ftlt£A4B (#^^ 

<to<D%mW'? h^77-f- ©Rffltt, TB3©^1^^ 

[0 0 8 4] 
10 [*1] 





(nig) 










B-f/St 

Kiiia 


3 


30 


Val :Tyr:Pro:Phe:Gly:Ile:His:Asn=l: 1:3:1: 


1:1: 


1: 


1 


0.49 


4 


40 


Val :Tyr:Pro:Phe:Gly:Ile:Asn= 1:1:4:1:1:1: 


1 






0.57 


5 


28 


Tyr:Pro:Phe:Gly:Ile:His:Asn= 1:3:1:1:1:1: 


1 






0.46 


6 


35 


Tyr:Pro:Phe:Gly:Ile:Asn=l:4: 1:1:1:1 








0.59 


7 


30 


Tyr:Pro:Phe:Gly:Ile:Ala:Asn=l:3:l:l:l:l: 


1 






0.59 


8 


22 


Tyr:Pro:Phe:Gly:Ile:Arg:Asn=l:3: 1:1:1:1: 


:1 






0.76 


9 


20 


Tyr:Pro:Phe:Gly:Ile:Glu:Asn=l:3:l:l:l:l: 


:1 






0.54 


10 


18 


Tyr:Pro:Phe:Gly:Ile:Asn=l:3:l:2:l:l 








0.62 


11 


20 


Tyr:Pro:Phe:Gly:Ile:Leu:Asn=l:3:l:l:l:l 


:1 






0.77 
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